T he current Ebola virus disease (EVD) outbreak in West Africa is the largest since the disease was first described in 1976. By the end of March this year, it had caused more than 10 000 deaths, including 495 among health care workers (HCWs). 1, 2 Twenty-four patients with EVD have been admitted to hospitals in high-income countries. 3 The nurses who were infected while looking after Thomas Duncan in Dallas, Texas, highlighted the risk of transmission of EVD to HCWs, even in well resourced hospitals. HCWs in Australia were quick to compare this with an outbreak of severe acute respiratory syndrome (SARS) in a Toronto hospital in 2003, when a single case led to an epidemic in which nearly half the cases occurred in HCWs. 4 The public response after a doctor who became infected while treating patients with EVD in Africa returned to the United States, and the ostracising of HCWs at the hospital where he was treated, reflected community concerns about EVD. 5 The unpredictable nature of EVD, the infection of carers and the high case-fatality rate in Africa have generated fear of the disease.
HCWs have raised concerns about appropriate clinical management of patients with EVD and the need for a clear ethical framework to guide decision making. 6 While there are general management guidelines for patients with EVD, including strict isolation, appropriate use of personal protective equipment (PPE) and prompt correction of fluid and electrolyte loss, uncertainty surrounds many aspects of care, including the extent to which supportive care can be provided and the circumstances under which it should be discontinued.
Here, we focus on two ethical questions regarding the critical care of patients with EVD in an Australian setting. The first is whether it is ethically appropriate in some circumstances for HCWs to decline to care for patients with EVD. The second question concerns how treatment decisions should be made regarding limitation of therapy for patients with EVD. Similar questions have been asked in the context of other infectious diseases, including SARS, where provision of care put HCWs at significant risk, and in the early stages of the AIDS epidemic, when the risk to HCWs was minimal. 7, 8 Is it ever ethically appropriate to decline to care for patients with Ebola virus disease?
Questions regarding the critical care of patients with EVD will not be resolved simply by recourse to the concept of futility. 9 The frequently quoted EVD case-fatality rate of 60%-90% now appears excessive, as Médecins sans Frontières have reported case-fatality rates in Guinea of 25% (among 21 patients treated in Telimele) and 37% (among 59 confirmed cases in Donka). 10 Of the 24 patients managed in Western countries so far, five (21%) have died, all of whom were seriously ill on admission to hospital. 3 These data favour an aggressive approach to treatment.
However, the lack of definitive therapy and the devastating effects of infection are sobering realities that counterbalance the argument for aggressive therapy and complicate the dilemma faced by clinicians. Emergency department, infectious diseases, laboratory and intensive care personnel are exposed to higher risk than other HCWs. Nurses, in particular, spend long periods in contact with patients and are therefore most vulnerable. Although the risks to HCWs cannot be easily quantified, they can be minimised to acceptable levels with protocols, training,
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Summary
The large-scale outbreak of Ebola virus disease (EVD) in West Africa, with subsequent cases in high-income countries, has focused international attention on this disease.
Health care workers (HCWs) have raised concerns about appropriate clinical management of patients with EVD and the need for a clear ethical framework to guide decision making.
There are two main ethical questions regarding the critical care of patients with EVD in an Australian setting:
Is it ethically appropriate in some circumstances for HCWs to decline to care for patients with EVD?
How should treatment decisions be made regarding limitation of therapy for patients with EVD?
The key concern is ensuring that no patient is denied therapy that should be provided, while preventing unnecessary risk to HCWs.
It is imperative to develop an approach that facilitates rigorous, evidence-based and ethically justifiable decision making, which should include a predetermined, institutionally endorsed process for assessing difficult clinical scenarios as they arise.
optimal staffing ratios, appropriate use of PPE and integrated teamwork. The key question for HCWs and policymakers becomes one of defining what constitutes an acceptable level of risk, and what obligations HCWs have to care for patients with high-risk illnesses. 11 Health professionals have codes of conduct that identify the concept of duty of care but provide no guidance as to how it applies in situations involving significant personal risk. 12 HCWs must personally decide how to balance their duty to a highly infectious patient against their duty to protect themselves. While such decisions are often seen as binary -HCWs have either a "duty to treat" or a "right to refuse" -in fact, they are highly complex. These decisions are subject to multiple influences, including how clinicians perceive the risk of exposure to EVD and how well they tolerate risk in general; how they prioritise their own family responsibilities; how well they trust their colleagues, the hospital as an organisation and the PPE provided; and how they perceive their professional, ethical and legal responsibilities to their patients and employer. [13] [14] [15] Data on willingness to treat patients with high-risk illnesses show interesting patterns. Among 1000 physicians surveyed in the US, 80% indicated willingness to care for patients with an unknown but lethal illness, but only about 20% felt prepared to do so. 15 Psychometric data in risk perception demonstrate that what appears to be a neutral, unbiased and professional risk assessment will be affected by cognitive heuristics, which can produce systematic distortions in thinking. 16 Scientific experts also display such thinking, and retrospective assessments of responses to crisis events routinely identify "over-reactions".
Ethical considerations relating to providing supportive therapy for patients with EVD appear straightforward. There is an obligation to treat patients with therapies that provide the greatest likely benefit, with manageable risks to staff and the institution. However, this expectation is not unlimited: it also depends on whether adequate resources are provided to allow staff to work in the safest possible environment. Employers have a responsibility to provide these resources and could not ethically compel staff to care for patients if doing so exposed them to avoidable personal risk. 17 However, whether they could do so in these circumstances would depend on how "adequate resources" and "avoidable risk" were defined.
While some staff might prefer not to care for a patient with EVD because of a perceived high level of personal risk, experience in the current EVD outbreak and previous epidemics, notably SARS, suggests that HCWs rarely refuse if provided with adequate information, training, resources and rosters. Nevertheless, a small number of HCWs may need to be excused from caring for patients with EVD because of underlying medical or psychological factors.
How should treatment decisions for patients with Ebola virus disease be made?
As therapies for a seriously ill patient become progressively more invasive, the relative benefits diminish while the risk to carers increases. For patients with EVD, aerosol-generating procedures, such as mechanical ventilation, place HCWs at increased risk. However, compared with non-invasive ventilation, placement of an endotracheal tube and closed-circuit ventilation decrease the risk, particularly in patients with haemoptysis.
In other circumstances, the benefit to the patient of aggressive supportive care may be more difficult to determine. Dialysis, for example, poses several challenges. Independent of the prognosis of acute renal failure in the setting of severe EVD, 18 it would seem unethical not to offer dialysis. While treatment protocols for renal replacement therapy have been developed, 19 the risks of individual therapies have not been quantified. However, patients with EVD have been treated experimentally with plasmapheresis and continuous renal replacement therapy, without any reports of cross-infection. 20 While the clinical obligations of HCWs are aligned to maximise therapeutic options for patients, this is not necessarily the case for other aspects of care. Despite detailed protocols for risk assessment and safe collection, transport and laboratory testing of specimens from patients with EVD, laboratory investigations and blood transfusion are often limited to point-of-care modalities and uncross-matched donor supplies, respectively. The relevant protocols involve strict precautions, comparable with those for clinical management of patients with EVD. 21 Although transmission of EVD in laboratory settings has only been documented when breaches of protocol have occurred, [22] [23] [24] laboratory directors may be unwilling to subject staff to any perceived risk or to incur potential disruption to the rapid throughput of routine specimens. However, protocols that restrict laboratory testing limit investigative and therapeutic options available to clinicians and potentially compromise patient outcomes. We contend that the ethical obligations of frontline clinical staff to provide patient care should also apply to laboratory staff.
Imaging for patients with EVD is also restricted, usually to bedside radiography or ultrasonography, and it is unlikely that a patient would be considered for a major surgical intervention or cross-sectional imaging under current institutional protocols. These protocols require that, once admitted, a patient with EVD should remain in the ultra-isolation unit until fully recovered. This requirement is based on the potential risk, however small, to staff, patients or the public from exposure to a patient with EVD being transported within the hospital.
Invasive or aggressive interventions would be contraindicated, as they would be for any patient, if continued care of a patient with EVD were judged to be futile. However, the potential increased risk to HCWs would add weight to an otherwise marginal decision to cease active intervention. Compassionate palliation would then be indicated. For example, a patient with EVD who has a massive haemorrhage could pose an enormous risk to HCWs. Likewise, cardiopulmonary resuscitation, which may be performed as a last resort for patients with other illnesses, would be inappropriate for patients with EVD. Recent ethical debate in the US about the role of cardiopulmonary resuscitation in patients with EVD canvassed the problem of inevitable delay because of the requirement for resuscitation teams to don PPE, but cautioned that an automatic "do not resuscitate" order may not be appropriate in the US. 25 How can clinicians resolve these dilemmas?
Ethical debate during the SARS epidemic resulted in a broad consensus that HCWs have a duty to treat patients with infectious diseases, but that this duty is not absolute and is dependent on the degree of risk to which HCWs are exposed, their capacity to protect themselves from the risk, their skills and expertise, and the specific circumstances.
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Situations may arise where a decision not to treat or not to escalate therapy is justifiable because of unmanageable risk, despite all available resources. In such situations, where it is difficult to extricate the ethical obligations owed to patients from those owed to staff, and decisions may be contestable, it is crucial that the decision-making process is transparent, ethically and clinically rigorous, and acceptable to all stakeholders. These conditions are likely to be met if decisions are not made by a single clinician at the bedside but are based on a clear institutional policy or advice from an expert advisory group.
For clinicians, the answers to many of these ethical questions will be clarified as experience in the care of patients with EVD in Western hospitals grows. Just as it did in the setting of HIV and SARS, the hysteria associated with EVD is likely to settle over time and as effective therapeutic options become available. In the interim, it is imperative to develop an approach that facilitates rigorous, evidence-based and ethically justifiable decision making. In this way, we can optimise clinical care, maintain the integrity and efficient functioning of the health system, and reduce stigma and professional and public anxiety.
While issues relating to other infectious diseases, such as extremely drug-resistant tuberculosis and virulent respiratory viral infections, have been debated, 26 particularly difficult questions arise in relation to the critical care of patients with EVD, due to its severity, the absence of proven therapies and the risk to HCWs. The key concern is ensuring that no patient is denied therapy that should be provided, while preventing unnecessary risk to staff. It is possible that these may represent intersecting priorities, and the balance would, of necessity, favour preventing infections in staff.
These dilemmas can be resolved with an approach that includes a predetermined, institutionally endorsed process for assessing difficult clinical scenarios as they arise. This process should be transparent and consistent, with clear policies and governance structures to provide the optimal balance between ensuring a patient with EVD receives appropriate care and that staff are not placed at unnecessary risk.
